10/08/03 WED 14:29 FAX 40872 



81 



BST&Z 




121004 



IN THE CLAIMS 



(Previously Amended) An integrated circuit package comprising: 



an integrated circuit die having an active sur&ce; and 



a cooling fluid to contact and move laterally across the active surface. 



2. (Original) The integrated cUxcxdt package of claim 1 fUitfaer comprising: 

an inteiposer coupled to the integrated circuit die. 

3. (Original) The integrated circuit package of claim 2, wherein the inteiposer has a 
microchannel surface that allows the cooling fluid to flow between the intetposer and the 
active surface of the integrated circuit die. 

4. (Original) The integrated circuit package of claim 2 fhrther comprising: 

a package substrate» wherein a first side of the inteiposer is coupled to the 
package substrate via solder bumps> and a second side of the interposer 
is coupled to the integrated circuit die via solder bumps. 

5. (Original) The integrated circuit package of claim 4 further comprising: 



6. (Original) The integrated circuit package of claim 1 , wherein the integrated circuit 
die has a microchannel surface. 



an underfill material disposed substantially between the interposer and the 



package substrate. 
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?• (Original) The integrated circuit package of claim 1 further comprising: 
a pump to circulate the cooling fluid. 

8. (Previously Amended) A method of fonmng an integrated circuit paclcage 
comprising: 

attaching an inteiposer to a package substrate; 

attaching an integrated circuit die to the inteiposer, wherein the integrated 

circuit die includes an active region; 
covering the package substrate, the integrated circuit die, and the ititerposer 

with a heat spreader to form an internal chamber; 

filling the internal chamber with a cooling fluid, wherein the cooling fluid 
contacts a region between the interposer and the integrated circuit die and wherein 
the cooling fluid is to contact and move laterally across the active region. 

9. (Original) The method of claim 8, wherein the filling of the internal chamber is done 
by pumping cooling fluid through a via in the package substrate. 

10. (Previously Amended) A method of forming an integrated circuit package 
comprising: 



attaching an interposer to a package substrate; 



attaching an integrated circuit die to the interposer; 



covering the package substrate, the integrated circuit die, and the inteiposer 



with a heat spreader to form an intemal chamber; 
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£iUit\g the internal chamber with a cooling fluid by pumping cooling fluid 



through a via in the package substrate and 



sealing the via after the internal chamber is filled. 



1 1 . (Previously Amended) A tnethod of fomung ian integrated circuit package 
comprising: 

attaching an interposer to a package substrate; 

attaching an integrated circuit die to the inteiposer; 

covering the package substrate, fhe integrated circuit die, and the interposer 

with a heat spreader to fonn an internal chamber; 
filling the intemal chamber with a cooling fluid by pumping cooling fluid 
through an inlet and sealing closed the inlet when the filling is complete. 

12. (Previously Amended) A method of cooling an integrated circuit die within an 
integrated circuit package comprising: 

providing power to the integrated circuit die; and 
moving a cooling fluid laterally across an active surface of the integrated 
circuit die. 

1 3. (Original) The method of claim 12, wherein the moving of the cooling fluid is 
perfomied by themial convection. 

14. (Original) The method of claim 12, wherein fhe moving of the cooling fluid is 
performed by a pump located inside of the integrated circuit package. 
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15. (Original) The method of claim 12, wherein the moving of the cooling fluid is 
performed by a pump located outside of the integrated circuit package. 

1 6. (Original) The method of claim 1 2, wherein the cooling fluid changes phase by 
evaporating at a first location of the integrated circuit paclcage and condensing at a second 
location of the integrated circuit package. 

17. (Previously Amended) An integrated circuit package comprising: 

a package substrate; 

a first integrated circuit die having an active sxuface; 
an interposer disposed between the package substrate and the first integrated 
circuit die» the inteiposer establishing electrical connectivity between the 
first integrated circuit die and the package substrate; and 
a cooling fluid disposed between the first integrated circuit die and the 

inteiposer, wherein the cooling fluid is to contact and move laterally 
across the active surface. 

1 8. (Original) The integrated circuit package of claim 17 further comprising: 

a heat spreader covering the package substrate, the first integrated circuit die^ 
the cooling fluid, and the interposer. 

19. (Original) The integrated circuit package of claim 1 8 further comprising: 

a heat sink coupled to the heat spreader. 
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20. (Original) The integrated circuit package of claim 1 8, wherein the first integrated 
circuit die has a microchannel surface in contact with the heat spreader, the microchannel 
surface allowing cooling fluid to flow across the microchannel surface. 

21 . (Previously Deleted) 

22. (Original) The integrated circuit package of claim 17, wherein the inteipo$er provides 
electrical functionality in addition to electrical connectivity. 

23. (Original) The integrated circuit package of claim 22, wherein the interposer provides 
capacitance. 

24. (Original) The integrated circuit package of claim 22, wherein the interposer 
comprises a second integrated circuit die» 

25. (Original) The integrated circuit package of claim 24, wherein the second integrated 
circuit provides an optical to electrical interface for the first integrated circuit die. 

26. (Original) The integrated circuit package of claim 1 7, whereiti the interposer has a 
microchannel surface in contact with the active surface of the first integrated circuit die. 

27. (Previously Amended) An integrated circuit package comprising: 

a integrated circuit die housed within a chamber, wherein the integrated circuit 
die includes an active region; and 
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a cooling fluid fiUing the chamber and to contact and move laterally across 
the active region of the integrated circuit die» 

28. (Original) The integrated circuit package of claim 27 further comprising: 

a plurality of microchannels in a surface of the integrated circuit die. 

29. (Original) The integrated circuit package of claim 28 further comprising: 

a pump located within the integrated circuit package to pump the cooling fluid 
through at least a portion of the plurality of miciochannels. 
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